Abstract With the increasing number of individuals over the age of 65 years worldwide, it is critical for society to recognize the importance of helping seniors maintain their health, physical, and cognitive functioning as well as their engagement with life. These three dimensions provide the foundation for successful aging (SA). The positive role of engagement with life has been understated to date in the literature. This review highlights the components of SA with particular emphasis on engagement and how physical activity positively impacts engagement which in turn positively influences health and physical function.
grow, resulting in an increase in the elderly dependency ratio, or a higher ratio of older adults to younger adults [3] . The impact of an aging society can be felt in many sectors from the funding of pensions, to healthcare, to increased spending on disability [23] . Therefore, it is imperative for society as a whole to recognize the importance of helping seniors maintain their health, physical and cognitive functioning, and their engagement with life. These three dimensions provide the foundation for successful aging (SA) [26] .
SA has mainly been defined in two different ways. The first reflects a continuous adaptation to age-related changes where aging presents unavoidable declines in performance as well as function; and an individual must learn how to productively live with these deteriorations [2] . The second, and more common approach, defines SA as a state of being that may be objectively measured at a particular moment in any stage of life. These measures include variables such as disease and disability [12] , cognitive performance [29] , physical functioning [30, 33] , as well as life satisfaction [24] . Over the past few decades, both of these views of SA have been incorporated into many different models and frameworks, all of which include various factors and criteria [8] .
Rowe and Khan's [26] model of SA has been the most commonly used and widely accepted in research [1, 26] . They reported that most aging research focuses on "losses"; leading many geriatricians to believe that decreases in cognitive and physical function are simply a product of aging, even when disease and pathology are absent. [26] . Rowe and Kahn suggested that the aging process is more nuanced and that "normal" aging can be divided into two categories: usual aging and successful aging. Usual aging is defined as typical non-pathological age-related cognitive and physical losses [26] . While these older individuals are fortunate to be disease free, deceases in cognitive and physical function are still present which puts them at risk for illness/disability. Successful agers, on the other hand, are individuals who exhibit minimal or no cognitive and physical losses when compared to their younger selves. They are at low risk for disease and are generally high functioning adults [27] . One important contribution from Rowe and Kahn [28] is the power to which lifestyle-related factors such as diet, smoking, and exercise can influence the aging process. They suggest that when lifestyle factors are managed and "…. people realize their potential benefits, we can finally make the move from a gerontology of inevitable decline to one of sustained success" [28, p.54 ].
Rowe and Khan [27] describe SA as containing three main components. The first is a low probability of disease and disease-related disability. This not only includes the absence of disease but also the absence of risk factors for disease. Common risks for disease include abdominal fat, changes in systolic blood pressure, or decreases in organ and immune function [5, 11, 31] . The second component of the model is high mental and physical functioning. This includes the potential for function and activity, as it is more important to know what an individual is capable of doing, not simply what they are doing. The final component is active engagement with life. This component of Rowe and Khan's model primarily focuses on interpersonal relations and productive activity. Interpersonal relations are classified as contact with others (i.e., emotional support), whereas productive activities must create societal value, such as through paid or volunteer work. All of Rowe and Khan's components work together as a hierarchy to create successful aging. When disease/disability is absent mental and physical function are easier to maintain. In turn the maintenance of function helps individuals stay engaged with their lives [28] .
Alternative models of successful aging
Despite its comprehensive nature, and Rowe and Kahn's desire to impress upon the aging population that they could control many individual factors that contribute to aging, other researchers have been critical of Rowe and Kahn's model, suggesting that it is too restrictive [26, 37] . As a result, there is no universal definition of SA [8] . To be considered a successful ager on Rowe and Khan's terms, a person must not only have high physical and mental functioning and be actively engaged but they must also exhibit an absence of any disease/disability. In order to identify older adults as aging successfully researchers have handled Rowe and Kahn's model in a number of different ways. The first was to modify the original definition on the absence of disease/disability to minimal disease/disability being present [34] . This small change in the definition increased the number of individuals described as successfully aging in a study of 867 seniors from 20.0 % to approximately 33.0 % [34] . This change was thought to more accurately reflect the health status of the majority of aging adults, providing a truer picture of the nature of SA. While Rowe and Kahn's model was intended to identify a unique group of older adults, there seems to be some reluctance to identify those who are not aging successfully, which may also contribute to the criticism leveled against their model. Second, it has been suggested that models of SA need to be more flexible and allow for success to occur between different components of the model, rather than globally across the entire model as per Rowe and Kahn [28] . As proposed by Young et al. [37] , this would suggest that rather than a strict dichotomous model (i.e., aging successfully or not), a graded or continuous approach might be beneficial to rating the level of SA for older persons. Baker, Meisner, Logan, Kungl, and Weir's [1] study of Canadian seniors adopted a similar method based on Rowe and Kahn's model, whereby a graded approach was used to define different levels of SA. Those who met criteria in all components were defined as SA, while those who met criteria in two were defined as moderately successful. It was this category that constituted the largest membership across their sample, with 77.6 % being moderately successful in their aging process.
Still another approach to SA takes into account the perspective of the older persons being examined. Despite not meeting "success" in all components of the original model, these individuals remain engaged with life, live independently, and possess a high sense of well-being. In other words, aging individuals who can compensate for their physical-and health-related declines could still view themselves as aging successfully. Montross et al. [21] noted that 92 % of participants rated themselves as successfully aging. Many of the participants even met criteria included in research defined SA such as independent living, mastery/ growth, life-satisfaction/emotional well-being, positive adaptation, and engagement with life. However, only 15 % met the criteria for absence of physical illness and only 28 % reported an absence of physical limitations, suggesting that levels of self-rated SA are higher than those obtained through more objective measures. Subjective ratings of SA were also related to having more friends, greater resilience, and better everyday functioning and health-related quality of life. This study showcases the perspective that many older adults have on SA, despite the objective criteria that many researchers have defined.
Strawbridge et al. [34] directly compared objective and subjective measures of SA. They noted that when older individuals are asked to self-report their level of SA, 50.3 % rate themselves as successful agers, as compared to 18.8 % when assessed objectively. The differences in results between these two studies [21, 34] can be attributed to their measures of SA. Montross et al. [21] had their participants subjectively rate SA on a scale ranging from 1 to 10 (10least successful, 100most successful). Participants who rated themselves 7 or higher were considered to believe themselves as successfully aging. However, Strawbridge et al. [34] asked their participants to respond to the question "I am aging successfully (or aging well) with either agree strongly, agree somewhat, disagree somewhat, or disagree strongly". Strawbridge et al. [34] only chose to classify those who responded with agree strongly as successfully aging, while the other three responses were classified as not aging successfully. Thus, the variation in subjective measures of SA is related to how SA was quantified. Regardless, subjective measures identify a higher percentage of individuals who are aging successfully than objective measures.
When asked about their perceptions of SA, older individuals tended to see SA as a balance between self-acceptance/ self-contentedness/adjustment, engagement with life and self-growth continuing in later life [10, 14, 25] . They also report that health and keeping fit and active were intimately related to their personal definitions of SA [14, 35] . With the emphasis on engagement, health, and activity, these results run parallel with the third component of Rowe and Khan's SA model. Despite the importance placed on engagement by older individuals, a recent review of researcher definitions of SA indicated it was included only 28 % of the time [8] .
Engagement with life
Literature focusing on engagement with life has categorized active engagement, social participation, interpersonal relationships, productive activities, leisure activities, social activities, and fitness activities all under the term social engagement [18] . While this umbrella term expands the focus of engagement beyond productive activities, it is useful to consider the positive impact of all forms of engagement on the maintenance of function in aging.
Despite of the variety of definitions and measurement techniques of social engagement, Maier and Klumb [16] incorporated these ideas into a theoretical model. The model is comprised of two categories of social engagement activities: regenerative activities and discretionary activities. Regenerative activities are those that are physiologically necessary for surviving, such as eating, while discretionary activities are those that are completed by choice [16] . Discretionary activities are then further divided into productive and consumptive. Productive activities are those that are carried out for the purpose of an outcome; for example, an older adult goes shopping to buy the groceries so they can feed themselves. On the other hand, consumptive activities are completed simply for their own sake, (e.g., watching television). A positive aspect of this model is that it adds clarity and depth to the types of engagement in which older adults participate. The term productive activity has been presented consistently across the literature; however, there has been great variability when trying to define consumptive activity. It includes social as well as leisure activities that have been referred to as high-demand leisure (e.g., swimming and walking) [9] , low-demand leisure (e.g., sewing and listening to music) [9] , active-leisure (e.g., swimming and walking) [7] , and social leisure (e.g., visits to theater and visiting with friends) [19] . This wide range of terminology has made it difficult to compare results across the various studies.
Of all the components in Rowe and Khan's model of SA, active engagement has received the least amount of attention in research and literature. However, Rowe and Khan [28] believed that being part of a social network of friends and family is one of the most obvious factors leading to longevity. This socio-emotional support is so vital to SA because it reinforces individual's beliefs that they are valued some way in society. It can be actions as simple as helping with chores, transportation, physical, or financial needs [28] . The level of intimacy occurring throughout social engagement plays an important role in well-being with greater intimacy connections leading to greater life satisfaction [15] .
In Mendes De Leon et al's [19] study of social engagement and its influences on well-being, they examined participation in social and productive activity and its association with a reduced risk of disability in adults over 65 years of age. Eleven types of social and productive activities were included in their data collection: visits to the theater, sporting events, shopping, gardening, meal preparation, cards, game playing, trips, community work, fitness activities, and church attendance. They found that adults who were more socially engaged reported less disability. In turn, prevention of disability due to active engagement allowed older individuals to continue to be social. Active engagement might also help modify age-related effects by providing individuals with a sense of purpose and control over their lives [19] .
A similar study done by Menec [20] measured activity levels of Canadian seniors at the beginning of the study and then examined function, well-being, and mortality in the sample 6 years later. A specific focus was the relationship between specific types of activities and their individual influence on well-being, function, and mortality. Level of well-being was measured based on happiness and life satisfaction, while function was defined using a measure which combined physical as well as cognitive functioning. Participants indicated the types of activities they participated in throughout the past week via a 21-item checklist and these activities were divided into three different categories; social activities (i.e., visiting family), solitary activities (i.e., collecting hobbies), and productive activities (i.e., housework or volunteering). Results showed that individuals participated in eight activities on average. Social activities were the most common, with 93.1 % indicating that they visited or phoned a friend/family member; reading was the most common solitary activity, and light housework/gardening was the most prevalent productive activity.
Menec [20] found that several of the activities were related to happiness, including activities such as participating in social groups, sports, or games; solitary activities like handiwork hobbies, music/art/theater, and reading; and productive activities such as light housework and gardening. However, the only activity that significantly contributed to life satisfaction was participating in sport or games. There were also a number of activities that contributed to maintained function and reduced mortality. Individuals who attended church, and performed housework/gardening were less likely to die within the next 6 years. Mass activities (e.g., Bingo) and church attendance predicted better function over the 6 years studied. Of the solitary activities, only music/art/theater was positively correlated with maintained function.
The relationship between physical activity and successful aging
It is widely known that participation in physical activity has significant positive effects on improving and maintaining mental health, preventing and minimizing effects of chronic diseases, as well as enhancing physical health and function in older adults [22] . However, regardless of the benefits, Canada's National Advisory Council on Aging graded Canadian seniors with a letter "C". In 2005, it was recorded that 62 % of seniors in Canada were inactive despite knowing that physical activity increased their odds of achieving SA, and decreased their risk of cardiovascular disease, cancer, and chronic pulmonary disease. The National Advisory Council on Aging [22] attributed the low grade of the report card to the fact that physical activity is not incorporated into individuals' daily living because of ageist issues and negative stereotypes that are directed to the elderly.
While the majority of studies to date have focused on passive leisure, social, and productive activities, it is also important to consider the contribution of active leisure (e.g., participation in sport or physical activity) to overall engagement. Physical activity is defined as any bodily movement produced by skeletal muscles that result in energy expenditure [6] . In daily life, it can be categorized into occupational, sports, conditioning, or other activities that utilize strength, power, endurance, speed, flexibility, or range of motion [6] . Although Menec [20] found sports or games were significant predictors of life satisfaction, it is unclear how these variables were defined as they were included as a social activity. Everard, Lach, Fisher, and Baum [9] examined the relationship between performing leisure, social, physical, productive, and instrumental activities, as measured by an activity checklist, and functioning in community-dwelling older adults. Functioning was measured using the SF-12 Health Survey, which assessed the effects of both physical and mental health on functioning [36] . When older individuals remained involved in high-demand leisure activities (i.e., swimming, walking, and gardening) higher physical function scores were maintained. It was further noted that low demand leisure activities were associated with better mental health and contributed to the maintenance of function. This association is important because as an individual experiences age-related changes in health they may have to give up more physically demanding activities for these lower intensity leisure activities [9] . This is consistent with Bauman's [4] post-modern description of identify, where the goal is to remain flexible and open in terms of adapting to changing roles and activities.
Unfortunately, few researchers have looked at physical activity when examining the role that social engagement plays in SA. Mendes de Leon et al. [19] reported that greater amounts of involvement in fitness activities heightened levels of social engagement as well as productive activity participation. Additionally, Meisner et al. [17] proposed that physical activity promotes community integration, which enhances social engagement leading to a reduction in sedentary behavior, a higher sense of belonging, and increased volunteer activity. One can see the positive benefits of physical activity on the maintenance of active engagement, physical functioning, and finally SA.
Additionally, few studies have examined relationships between physical activity and engagement with life and how it influences SA. Being actively engaged with life has been positively correlated with physical activity; older individuals who are active are more likely to be socially engaged. However, as Baker and colleagues [1] point out, little is known about physical activity's role when it comes to promoting SA in older adults. They believe having this information would be of great importance for informing public health messaging targeting interventions to the elders most in need. Using data from the Canadian Community Health Survey, Baker et al. conceptually defined the components of successful aging, and reported that older adults who were physically active, as measured by energy expenditure, were two times more likely to be aging successfully than those who were not physically active. Extending this work, Meisner et al. [17] , revealed that participants classified as inactive had greater than two times the odds of having a functional limitation compared to a chronic condition or being socially disengaged with life. Again, this suggests a strong relationship between physical activity and social engagement.
Directions for future research
The three studies mentioned above have made an effort to examine the relationship between active engagement with life and regular physical activity. Unfortunately, it is still unclear whether these factors are strongly correlated. There has been some research supporting the notion that regular involvement in physical activity is related to improved mental and psychological functioning [34] ; however, not all individuals who are physically active are more engaged with their lives than sedentary individuals. The relationship between being physically active and being engaged with life is important for future research since physical activity is a readily modifiable lifestyle factor that can impact all components of Rowe and Khan's model of SA. Future research might also make a point to consider the independent and interactive effects of different types of engagement on psychosocial health and physical function. Additionally, variables such as social support, quality, and quantity of social interactions, and social "health" should be examined for a more comprehensive assessment of engagement with life [1] . The relationship between physical activity and social engagement is also important for the development of age appropriate interventions in the broader community in order to prevent disability, functional loss, and to ultimately enhance SA.
